Information on the diet of threatened species is important in devising appropriate management plans to ensure their conservation. The Australian sea lion (Neophoca cinerea) is Australia's only endemic and globally one of the least numerous pinniped species. However, dietary information is currently limited because of the difficulty in using traditional methods (identification of prey hard parts from scats, regurgitates and stomach samples) to reliably provide dietary information. The present study assessed the use of fatty acid (FA) analysis to infer diet using milk samples collected from 11 satellite tracked Australian sea lions from Olive Island, South Australia. Satellite tracking revealed that females foraged in two distinct regions; 'inshore' regions characterised by shallow bathymetry (10.7 AE 4.8 m) and 'offshore' regions characterised by comparatively deep bathymetry (60.5 AE 13.4 m). Milk FA analysis indicated significant differences in the FA composition between females that foraged inshore compared with those that foraged offshore. The greatest differences in relative levels of individual FAs between the inshore and offshore groups were for 22 : 6n-3 (6.5 AE 1.2% compared with 16.5 AE 1.9% respectively), 20 : 4n-6 (6.1 AE 0.7 compared with 2.5 AE 0.7 respectively) and 22 : 4n-6 (2.4 AE 0.2% compared with 0.8 AE 0.2% respectively). Using discriminant scores, crustacean, cephalopod, fish and shark-dominated diets were differentiated. The discriminant scores from Australian sea lions that foraged inshore indicated a mixed fish and shark diet, whereas discriminant scores from Australian sea lions that foraged offshore indicated a fish-dominated diet, although results must be interpreted with caution due to the assumptions associated with the prey FA dataset. FA analysis in combination with satellite tracking proved to be a powerful tool for assessing broad-scale spatial dietary patterns.
Introduction
Understanding the dietary preferences of threatened species is critical to their conservation management because knowledge of diet provides information on habitat preference, behaviour, physiology, survival and reproductive success (Trites and Donnelly 2003; Arnould et al. 2005; Hayward et al. 2006 ). In the case of marine predators, dietary information is also important in assessing interactions with commercial fisheries (e.g. Matthiopoulos et al. 2008 ). However, for Australia's only endemic pinniped species and globally one of the least numerous, the Australian sea lion (Neophoca cinerea (Péron, 1816)), prey composition and the quantitative importance of prey species remains largely unknown (Gales and Cheal 1992; Goldsworthy et al. 2003; McIntosh et al. 2006) .
The life-history traits of the Australian sea lion are atypical among pinnipeds. It is the only species that exhibits a non-annual breeding cycle and breeding is temporally asynchronous across its range (Gales et al. 1994; Gales and Costa 1997; McKenzie et al. 2005) . It is characterised by low reproductive rates and protracted gestation and lactation periods (Higgins 1993; Higgins and Gass 1993; Gales et al. 1994; Gales and Costa 1997) . In addition, recent population genetic studies have indicated little or no dispersal of adult female Australian sea lions from their natal colony, implying that each breeding colony effectively represents a demographically closed population (Campbell et al. 2008) . These life-history constraints have meant that, unlike sympatric New Zealand fur seals (Arctocephalus forsteri), the population recovery of the Australian sea lion from 19th and 20th century sealing has been slow, with recent censuses indicating that some colonies are static or in decline (Ling 1999; Shaughnessy et al. 2005; Shaughnessy et al. 2006; McIntosh 2007) .
Small population size and low reproductive rates combined with the potential for significant mortalities through operational interactions with commercial fisheries (McKenzie et al. 2005; Goldsworthy and Page 2007 ) make some Australian sea lion colonies vulnerable to extinction. In response, the Australian sea lion has been listed as 'vulnerable' under the Australian Commonwealth Environment Protection and Biodiversity Conservation (EPBC) Act 1999 and as 'endangered' on the Internation Union for the Conservation of Nature Red List.
The EPBC Act listing has propogated the need to formulate a recovery plan that identifies management objectives to ensure the conservation of this species (see McKenzie et al. 2005) . Knowledge of Australian sea lion diet is likely to be important in identifying and aiding conservation strategies.
Australian sea lions have been described as opportunistic benthic foragers, although knowledge of their diet is limited to that derived from anecdotal evidence and through identification of prey hard parts in small numbers of regurgitates, digestive tracts and scats (Richardson and Gales 1987; Gales and Cheal 1992; Ling 1992; Costa and Gales 2003; McIntosh et al. 2006) . These few dietary studies have identified rock lobster, cephalopods, teleost fish, sharks and penguins as prey (Richardson and Gales 1987; Gales and Cheal 1992; Ling 1992; McIntosh et al. 2006) . The paucity and likely incompleteness of this dietary information reflects the difficulty in reliably obtaining dietary data for Australian sea lions using traditional methods (Gales and Cheal 1992) . Regurgitates are of limited use because large and representative samples are difficult to obtain and stomach samples from dead animals are unlikely to accurately reflect the diet of healthy individuals . Scats are typically uninformative because digestive processes remove most hard parts of prey (Gales and Cheal 1992) . Because of these limitations, there is a growing urgency to assess the application of biochemical and molecular methods where the identification of Australian sea lion prey does not depend on the recovery of prey hard parts.
One biochemical technique that is being increasingly used with marine mammals is fatty acid (FA(s)) analysis. FA analysis is based on the assumption that FA profiles from prey species are transferred largely unaltered up the food chain, where they are deposited in predator tissues high in lipid content (Iverson 1993) .
In marine mammals, milk is a source of dietary FAs (Iverson 1993; Goebel 2002; Lea et al. 2002) . Australian sea lions regularly alternate between periods of foraging at sea and nursing their pups ashore (Higgins and Gass 1993) . The turnover of milk between foraging trips (production and consumption) suggests that milk is primarily derived from nutrients acquired while foraging (Iverson 1993; Iverson et al. 1997; Goebel 2002) . Milk FAs have been used qualitatively to infer spatial and temporal variation in diet and to identify specific prey (Iverson et al. 1997; Goebel 2002; Lea et al. 2002) , although recent studies indicate that using milk FAs to determine diet is not as straightforward as previously suggested Pond 2004, 2005) . The aims of this study were: (1) to determine the FA composition of Australian sea lion milk; (2) to integrate foraging location information with FA analysis results to assess whether milk FAs can determine spatial variation in Australian sea lion diet; and (3) to use a small sub-set of potential prey items to qualitatively infer prey type consumed. Adult females were the focus of this study because they are important in determining population dynamics and therefore of particular importance to population conservation.
Materials and methods

Study site and satellite tracking
The present study was conducted at Olive Island, South Australia (32 43 0 S, 133 58 0 E) in May 2006 (Fig. 1) . The foraging locations of 11 lactating females were monitored using satellite transmitters (Kiwisat 101, Sirtrack, Havelock North, New Zealand). Females were captured using a hoop net and manually restrained. Upon restraint, anaesthesia was induced and maintained using Isoflurane (Veterinary Companies of Australia, Sydney), Fig. 1 . The location of Olive Island, and foraging routes recorded from 11 satellite tracked Australian sea lion females presented as a percentage of total time spent in area. Also highlighted are the inshore and offshore foraging areas. administered via a portable gas-anaesthetic machine (Komesaroff Small Animal Anaesthetic Machine, Medical Developments Australia, Melbourne). For certain captures, females were first immobilised with Zoletil (dose 1.5 mg kg À1 ; Virbac, Sydney), administered using 1.5-cc barb-less darts (Darts: Pneu-Dart, Williamsport, PA) fired from a CO 2 -powered tranquilliser gun (Taipan 2000, Tranquil Arms Co., Melbourne). Standard total length and axillary girth was measured to the nearest centimetre. Satellite transmitters were attached to the guard hairs along the mid-dorsal line, just posterior of the fore flippers, by using a flexible araldite epoxy (Araldite 2017, Vantico, Basel, Switzerland) .
Satellite location data were obtained through the Argos satellite system. The location-class B and Z positions were omitted owing to the magnitude of their error (e.g. Robson et al. 2004) . To further improve the accuracy of satellite tracks, the timeTrack package (version # 1.0-9, M.D. Sumner, University of Tasmania, Hobart) run through R statistical software (version 2.0.1, R Development Core Team, R Foundation for Statistical Computing, Vienna) was used to apply the filter described by McConnell et al. (1992) based on a maximum horizontal speed of 2 ms À1 . Each individual's satellite track was calculated as a percentage of total time spent in 1 Â 1 km grid cells. To determine the number of different 1 Â 1 km grid cells entered by each seal and the percentage of time they spent in each cell, we assumed a constant horizontal speed between the filtered locations and interpolated a new position for each hour along the satellite track using the timeTrack package .
Parameters calculated to describe foraging trips were: (1) the maximum straight-line distance from the colony to the distal point reached (km); (2) the average trip duration (days); (3) the mean bearing; and (4) the average bathymetry (m). Bathymetry values were calculated for each seal at 15-min intervals along each interpolated satellite track. Bathymetry values were obtained from the General Bathymetric Chart of the Oceans (GEBCO) 1 Â 1 km World Bathymetry Grid.
Milk sampling
Milk from satellite tracked females was collected during the removal of the satellite transmitter <4 h after females returned to shore. Milk was manually expressed into 3 Â 2.5 mL vials by massaging the teat after delivering a 0.7 mL intramuscular injection of oxytocin (10 IU mL À1 , Ilium Syntocin, Troy Laboratories, Sydney). Milk samples were frozen in the field and stored at À20 C. In the laboratory, milk samples were thawed at room temperature and thoroughly mixed. A 50-mg aliquot of milk was weighed and lipid was quantitatively extracted overnight by a modified version of the Bligh and Dyer (1959) one-phase methanol-chloroform-water extraction (2 : 1 : 0.8, v/v/v). Phase separation was achieved the following day by the addition of chloroform and saline milli-Q water (1 : 1 v/v). The solvents were removed and total lipids were concentrated through rotary evaporation at 40 C. Total lipids were made up to a known concentration by the addition of chloroform from which an aliquot was treated with methanol-hydrochloric acid-chloroform solution (10 : 1 : 1, v/v/v; 3 mL, 100 C, 60 min). After cooling and the addition of 1 mL of water, FA methyl esters (FAME) were extracted into hexanechloroform (4 : 1, v/v; 3 Â 1.5 mL).
Gas chromatographic analyses of FAME were performed with an Agilent 6890A gas chromatograph (GC; Avondale, PA) equipped with a Supelco Equity-1 fused silica capillary column (15 m Â 0.1 mm i.d., 0.1-mm film thickness), a flame ionisation detector (FID) (290 C), a split-splitless injector (290 C) and an Agilent 7683 auto-sampler. Helium was used as the carrier gas. Samples were injected in splitless mode at an oven temperature of 120 C. After injection, the oven temperature was raised to 250 C at 10 C per min and finally to 270 C at 3 C min À1 . Peaks were quantified with Agilent Technologies GC Chemstation software (Palo Alto, CA).
Fatty acid profiles of potential prey species
The FA composition of prey species known to occur in the diet of Australian sea lions (Gales and Cheal 1992; McIntosh et al. 2006) or within their foraging range, were obtained from the literature (Table 1 ). It is assumed that the FA profiles of the prey species selected from the literature are representative of the same species found around Olive Island. Prey was grouped as crustacean, cephalopod, fish or shark (Table 1) .
Statistical analysis
FA data were presented as a percentage of total FA composition and were arcsine-transformed to improve normality (Zar 1996) . A discriminant function analysis (DFA) was used to identify spatial differences in diet based on FA profiles and satellite tracking information. For prey FAs, we first used the DFA to identify distinct prey groups based on FA profiles. We then re-ran the DFA and applied the predictive function to assign milk FA data from Australian sea lions to the crustacean, cephalopod, fish Bradshaw et al. 2003) .
Because of the small sample size, the number of FAs included in the DFA was limited to FAs found in greater than trace amounts (>1%) and that exhibited a large mean difference between groups (Grahl-Nielsen et al. 2004 ). Values are given as mean AE s.d.
Results
Satellite tracking
In total, 326 unfiltered foraging locations were recorded. Of these, 81 were low-class locations (B and Z) or were removed from analysis by filtering. The mean maximum straight-line distance of foraging trips from the colony was 38 AE 27 km, whereas the mean foraging trip duration was 4.2 AE 0.9 days ( Table 2 ). More than half of the females (7 of 11) foraged to the north-east of Olive Island (mean bearing 31 AE 16 , mean foraging trip distance 25 AE 8 km) (Fig. 1) . These seven females are hereafter referred to as the 'inshore' group. Three females foraged to the west-south-west of Olive Island (mean bearing 251 AE 30 ) and one female foraged to the west of Olive Island (mean bearing 310 AE 38 ) ( Fig. 1) . These four females are hereafter referred to as the 'offshore' group. Foraging trip distance and duration did not differ significantly between the inshore and offshore group (Kruskal-Wallis test: c 2 = 3.5, d.f. = 1,9, P > 0.05 and c 2 = 4.5, d.f. = 1,9, P > 0.05 respectively). There was, however, a significant difference in bathymetry between females that foraged inshore compared with those that foraged offshore (10.7 AE 4.8 m and 60.5 AE 13.4 m respectively) (Kruskal-Wallis test: c 2 = 7, d.f. = 1,9, P = 0.008) ( Table 2) .
Milk lipid content
Australian sea lion milk contained a mean of 25.5 AE 3.9% lipid content by wet mass. Considerable variation in lipid content was observed between individuals (range: 20.7 to 34.5%) ( Table 2 ). There was no correlation between seal length, girth or foraging trip distance with milk lipid content (P > 0.05 in all comparisons). Similarly, milk lipid content did not differ significantly between females that foraged inshore, compared with those that foraged offshore (24.6 AE 3.1% and 27.1 AE 4.9% lipid respectively; one-way analysis of variance (ANOVA): F = 1.0, d.f. = 1,9, P = 0.32).
Fatty acid composition of Australian sea lion milk
In total, 47 FAs were routinely identified and quantified. Of these, 17 were found in greater than trace amounts (>0.5%) and accounted for 94% of total FA composition. The most abundant FAs were: 16 : 0, 18 : 1n-9, 22 : 6n-3, 16 : 1n-7c and 20 : 5n-3 (Table 3) . Within milk samples, the levels of saturated FAs (SFA) (32 AE 1%) and polyunsaturated FAs (PUFA) (30 AE 4%) were similar, whereas the level of monounsaturated FAs (MUFA) (37 AE 4%) was significantly higher than both SFA (paired t-test: t = À4.26, d.f. = 10, P = 0.002) and PUFA (paired t-test: t = 3.14, d.f. = 9, P = 0.010). The high percentage of MUFA was largely attributed to 18 : 1n-9, which ranged from 18 to 26.5% of total FAs (Table 3) .
Inshore and offshore milk fatty acid comparison
There was a significant difference in FA composition between females that foraged inshore compared with those that foraged offshore, with DFA correctly classifying 100% (crossvalidated) of females to their original groups using 22 : 6n-3 (Wilks' l = 0.07, Approx. F = 115, d.f. = 1,9, P < 0.001) ( Table 3 ). Females that foraged offshore recorded significantly higher levels of PUFA (33.6 AE 3.4%) compared with females that foraged inshore (28.6 AE 2.5%) (F = 7.4, d.f. = 1,9, P = 0.023), though the proportion of MUFA was not significantly different between foraging groups (P > 0.05) ( Table 3 ). The greatest difference in the relative levels of individual FAs between the inshore and offshore groups was for 22 : 6n-3, 20 : 4n-6 and 22 : 4n-6 (Table 3) .
Prey fatty acid analysis
DFA produced 100% correct assignment of prey items (crossvalidated) to their respective groups (crustacean, cephalopod, fish and shark; Wilks' l = 0.001, Approx. F = 21.2, d.f. = 15, 25, P < 0.001) ( Table 2 ; Fig. 2 ). All prey groups were high in PUFA (range 45.7-50.6% total lipid), whereas MUFA composition varied from 9.5 AE 2.2% for cephalopods to 26.5 AE 1.6% for crustaceans (Table 4 ). FAs identified as adequate predicators of group membership were: 16 : 0, 17 : 1n-8, 18 : 2n-6, 20 : 5n-3 and 22 : 5n-3. Using the resulting discriminant function, we predicted the prey-group membership of the 11 milk samples. Of the females belonging to the inshore group, two were grouped with fish, three were grouped with shark and two were grouped as mixed, with discriminant scores between fish and shark. Of the females belonging to the offshore group, all four were classified into the fish group (Fig. 2) . The absence of cephalopods as a dominant prey group may further be supported by the high percentage of 18 : 1n-9 recorded in milk samples, which was also recorded in significantly higher levels in the fish (9.6 AE 4.2%; range 4.9-18.9%) and shark group (10.6 AE 3.7%; range 7.7-15.8%) compared with the cephalopod group (2.3 AE 1%) (Kruskal-Wallis test: c 2 = 6.5, d.f. = 2,14, P = 0.03) (Table 4 ). However, caution is required when interpreting dietary differences on the basis of an individual FA such as 18 : 1n-9 because the FA proportion may reflect both differences among prey as well as de novo synthesis (Iverson et al. 2004; Budge et al. 2006) .
Of the FAs that recorded the greatest proportional differences between the inshore and offshore group, 22 : 4n-6 (recorded in significantly higher percentages in the inshore group) also 27.8 ± 0.4 39.9 ± 3.6 32.5 ± 3.0 29.3 ± 5.0 14 : 0 1.4 ± 0.3 1.7 ± 1.0 1.8 ± 1.6 0.6 ± 0.1 15 : 0 1.1 ± 0.1 0.7 ± 0.1 0.6 ± 0.2 0.2 ± 0.1 16 : 0 12.5 ± 1.1 27.9 ± 3.6 20.7 ± 1.8 17.9 ± 3.2 17 : 0 1.5 ± 0.2 1.5 ± 0.2 0.8 ± 0.3 0.6 ± 0.2 18 : 0 8.0 ± 1.9 7.2 ± 0.5 7.7 ± 1.7 9.4 ± 1.9 MUFA 26.5 ± 1.6 9.5 ± 2.2 19.2 ± 5.9 23.9 ± 6.1 16 : 1n-7c 5.1 ± 0.6 0.5 ± 0.2 3.0 ± 1.6 1.9 ± 0.5 17 : 1n-8a
1.4 ± 0.4 0.2 ± 0.1 0.8 ± 0.4 2.8 ± 1.9 18 : 1n-7
3.1 ± 0.4 1.2 ± 0.8 2.7 ± 0.4 5.1 ± 0.6 18 : 1n-9 13.6 ± 1.9 2.3 ± 1.0 9.6 ± 4.2 10.6 ± 3.7 20 : 1n-9+11 2.0 ± 1.2 4.1 ± 0.9 1.0 ± 0.7 2. supported the DFA. 22 : 4n-6 was recorded in comparatively higher levels in the shark group (2.1 AE 0.6%) and the fish group (1.0 AE 0.6%), but recorded in only trace amounts in the crustacean and cephalopod group (0.4 AE 0.4% and 0.2 AE 0.1% respectively). Potential dietary differences between the inshore and offshore group related to differences in 20 : 4n-6 were unclear, because 20 : 4n-6 was recorded in relatively low levels in the cephalopod group (3.4 AE 1.3%) and in higher levels across the remaining crustacean (8.3 AE 1.3%), fish (7.3 AE 4.6%) and shark (6.1 AE 1.8%) prey groups. Similarly, the difference in 22 : 6n-3 recorded between the inshore and offshore group could not be attributed to a particular prey group because 22 : 6n-3 was proportionally high across all prey groups (Table 4 ).
Discussion
The present study is the first to document spatial differences in the diet of lactating Australian sea lions from the same colony and highlights the use of FA analysis as a powerful tool for assessing broad-scale spatial dietary patterns as previously demonstrated (e.g. Iverson et al. 1997; Goebel 2002; Bradshaw et al. 2003; Connan et al. 2007) . The ability to identify and account for spatial variability in diet within a population is significant because it avoids generalisations about predator diets that may disguise potentially important trophic interactions and highlights the appropriate context within which dietary information should be analysed (Paine 1988 ). Significant differences in bathymetry between Australian sea lions that foraged inshore compared with those that foraged offshore implied the type of habitat utilised varied between these two foraging groups (e.g. shallow near shore verses deeper benthic habitats). The differences observed in the milk FA profiles between the two foraging groups indicated that the suite of prey species utilised also differed. Using discriminant scores derived from a small sub-set of potential prey items, we differentiated between crustacean, cephalopod, fish and sharkdominated diets. The discriminant scores from Australian sea lions that foraged inshore indicated a mixed fish and shark diet, whereas discriminant scores from Australian sea lions that foraged offshore indicated a fish-dominated diet. These results suggest shark may be a more important component in the diet of Australian sea lions than previously suspected (Gales and Cheal 1992; McIntosh et al. 2006) .
Although some individual FAs appeared to support the results of the DFA, it remains unclear how differences between inshore and offshore foragers in several abundant FAs were related to differences in diet. In particular, 22 : 6n-3, which is thought to be primarily derived from diet, was significantly less abundant in females that foraged inshore than in those that foraged offshore, but was recorded at similarly high levels in all prey groups. Previous reports of the FA composition of Australian fish have proposed that species in benthic food webs have relatively high levels of n-6 PUFA (Nichols et al. 1998 ). This suggests that females foraging inshore had higher n-6 PUFA proportions because they consumed more benthic species than offshore foragers.
The use of a small sub-set of potential prey items provided a means to qualitatively infer Australian sea lion diet structure.
However, there are several significant limitations that must be taken into account when interpreting the results. Most obviously, the unexplained differences in FAs could be indicative of prey species that were not included in the analyses and highlight the limitations of the prey dataset used. Additionally, prey should ideally be sampled in the same way in which it is consumed by predators (i.e. whole prey). The FA composition of the prey species incorporated in the analysis in the current study was predominantly limited to tissue samples rather than whole prey. Prey FA composition is likely to vary according to the tissue type used in analysis and therefore the use of some prey tissues may not be entirely representative of prey. In particular, Phillips et al. (2002) found marked differences in the FA composition between the mantle tissue and the digestive gland of oegopsid squid.
It is also important to highlight that some prey may not have distinct FA signatures (as noted by Staniland and Pond 2004) . Specifically the FA composition of oegopsid squid has been found to resemble that of their prey, because dietary FA signatures in the digestive gland dominate total body FAs (Phillips et al. 2002) . In light of these considerations, it cannot be discounted that the absence of cephalopods as a dominant prey group in the current study reflects (1) using mantle tissue alone to characterise the cephalopod prey group or (2) cephalopod FA composition is unable to be distinguished from the FA composition of other prey groups.
In situations where predators consume relatively few prey taxa, the use of particular FAs as dietary indicators has been proven to be very successful at lower trophic levels (Graeve et al. 1994; Borobia et al. 1995; Kirsch et al. 1998; Phillips et al. 2002; Lea et al. 2002) . However, in situations involving generalist predators at higher trophic levels, such as Australian sea lions, the ability for FA analysis to provide reliable dietary information is currently limited by an inadequate knowledge of the FA composition of potential prey species. In addition, dietary inference from milk FAs is complicated by the fact that milk FAs can originate from recent dietary intake and/or from the mobilisation of stored body fat, depending on when the seal last fed Pond 2004, 2005; Budge et al. 2006) . Although prey FAs are deposited into the lipid stores of pinnipeds with predictable modifications, the relationship between the mobilisation of those FAs from lipid stores and their transfer into milk is poorly understood (i.e. the alteration of dietary FA ratios by metabolism, selective mobilisation of FAs from lipid stores and the selective uptake of FAs by the mammary gland) Pond 2004, 2005; Budge et al. 2006) . Without understanding and accounting for how the above factors influence dietary FAs in milk, we are currently limited in our ability to interpret and validate how FA ratios are attributed to the prey types consumed.
Recommendations and conclusion
To integrate dietary requirements into the management of Australian sea lions and to mitigate potential trophic interactions with commercial fisheries, there is a need to develop alternative methodologies to traditional dietary analysis. The collection of milk from Australian sea lions is a relatively fast, safe and economical technique that is less invasive than other methods, such as enemas and blubber biopsies.
However, for FA analysis to move beyond describing broad-scale spatial dietary patterns, an extensive FA database of potential Australian sea lion prey is needed. Additionally, comprehensive field sampling and carefully controlled feeding trials will provide a better understanding of how particular FAs are passed from prey to predator and deposited/mobilised into predator tissues (Staniland and Pond 2004) . This aspect of nutritional physiology should be the focus of future dietary research. However, given the current limitations and challenges with FA analysis, alternative methods such as DNA analysis of scats may be more immediately employed to provide reliable dietary information at a taxonomic level. Although molecular scatology shares the same biases as scat analysis, it is a non-invasive technique that can derive taxonomic information in situations where the identification of hard parts from scats is ambiguous Deagle and Tollit 2007) .
The separation of inshore and offshore foraging areas between individuals implies individual specialisation to foraging areas (see also Goldsworthy et al., in press) . Understanding the extent of habitat and prey specialisation among individuals is important for Australian sea lion management and conservation because it not only elucidates critical habitats, but the degree of specialisation can affect a species ability to respond to environmental perturbations (Chilvers 2008) . Currently, the value of FA analysis lies in its ability to detect spatial differences in diet between individuals. Accordingly, the combination of milk FA data and satellite tracking information will provide an efficient and economical means to collect a large number of samples across multiple colonies to characterise the ecological regions utilised by this species.
